Synthesis and characterization of D1 9
3,6-Bis(4′-(diphenylamino)-1, 1′-biphenyl-4-yl)-2,5-dihexyl-2,5-dihydropyrrolo3,4-c pyrrole -1,4-10 dione (D1) . 1,2 A mixture of Pd(PPh 3 ) 4 (100 mg, 0.091 mmol), D6C 2 (0.28 g, 0.46 mmol), and 4-11 [bis(biphenyl-4-yl) amino]phenylboronic acid (BTPA) (0.20 g, 0.69 mmol) in dry tetrahydrofuran 12 (THF) (40 mL) was stirred for 30 min at room temperature under a nitrogen atmosphere. After 13 increasing the temperature of the mixture to 60 °C, an aqueous solution of K 2 CO 3 (3.65 M, 5 mL) was 14 added dropwise, and the resulting mixture was maintained at this temperature for 12 h. The reaction 15 mixture was poured into water and extracted with CH 2 Cl 2 . The combined organic layers were dried 16 over anhydrous MgSO 4 , after which they were evaporated to dryness. The crude product was purified 17 by column chromatography using CH 2 Cl 2 :hexane (3:1, v/v) as the eluent to obtain red crystals of T2 18 00, 162.77, 149.06, 147, 95, 146.77, 143.60, 140.72, 136.27, 133.89, 23 132.43, 130.31, 129.48, 128.99, 128.21, 128.13, 127.36, 127.20, 127.06, 126.94, 126.55, 125.76, 24 125.02, 124.04, 110.40, 109.80, 42.34, 42.14, 31.42, 29.65, 26.62, 26.60, 22.67, MS: m/z 932.3 (100%, M + ). Elemental analysis: Calcd for C 60 H 56 BrN 3 O 2 : C, 77.40; H, 6.06; N, 4.51; 26 O, 3.44. Found: C, 77.22; H, 6.17; N, 4.52; O, 3.49 Figure S2 shows the expected performances of the dual-energy generator using a C 70 -based PV rather 46 than a tetraphenyldibenzoperiflanthene (DBP):C 60 PV. Compared with C 60 , C 70 has a relatively lower 47 bandgap (~2 eV); thus, the PV absorption is shifted to the red spectrum. Due to the trade-off between 48 PV absorption and algae absorption, the measured PV efficiency increased to 7.02% (J sc = 13.0 mA 49 cm -2 and V oc = 0.89 V, as shown in Figure S2a ) corresponding to 510 Wh m -2 d -1 under 0.6 sun with a 50 12 h:12 h photoperiod, and the simulated biomass productivity decreased from 15.1 g m -2 d -1 to 10.9 g 51 m -2 d -1 ( Figure S2b ). The color of the C 70 -based PV was nearly pure red; therefore, the spectrum of 52 reflected light better matched the absorption spectrum of chlorophyll, although the total amount of 53 photon influx for photosynthesis decreased. Although we used C 60 in this manuscript, aiming at 54 maximum biomass productivity, we can produce 133% more electricity by replacing C 60 with C 70 , 55 sacrificing 28% of the biomass productivity, depending on the purpose of the system. 56 57
